In their efforts to make climate information more useful for adaptation decisions, scientists will need to be clear about the limits of climate prediction.
scenario and an 11-per-cent decline under a 'severe' scenario. The study concluded that the existing plan put into (Fig. 1) . In the three years since the 2005 modelling study, the average water supply level was less than half the long-term average and well below the estimated outcome for the 'severe' scenario considered in the study. 
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This tale is not unique. Examples of seasonal and longer-term forecasts that go bust are fairly common. And even in those cases where such forecasts are skilful in a formal statistical sense, communicating the uncertainties associated with them -whether seasonal, decadal or centennial -is far from straightforward. There are, of course, circumstances in which predictions can be relied upon for decision-making 3 . Experience of using predictions and forecasts for Earth-system processes shows that they are most useful for estimating the outcome of near-term events in circumstances where predictive skill is known, where decision-makers understand how to use predictions and understand the outcomes of various courses of action, and where there are limited alternatives to using predictions.
Unfortunately, predictive skill is unknown for climate at the decade-to-century timescale. Unlike weather forecasts, whose value in informing decision-making can routinely be tested over time by comparison with observed weather patterns, there is currently no such empirical evidence with which to test the skill of climate predictions. Moreover, as knowledge of the climate system and how it responds to greenhouse gases improves, model predictions will change, as will their probability distributions. Because decision-makers lack experience in using climate predictions, there is a risk that they will place too much confidence in the results.
However, alternatives to the predict-then-adapt approach do exist, one of which is robust planning for various plausible futures. A case in point is that of adapting to sea level rise. The rate and magnitude of future sea level rise remains deeply uncertain, and currently there is no proven way of establishing the predictive skill of sea level forecasts for the next 100 years or more. Robust adaptation planning should therefore rely on interpreting existing trends and allowing for some additional change on the basis of current sea level science. Rather than irreversible strategies that force them to try to judge which of the various and constantly changing sea level predictions or probability distributions may be correct, planners could choose flexible and adaptive strategies with incremental adjustments to allocated head room throughout future decision cycles.
For scientists, the lesson here is clear. Caution is warranted when promising decision-makers a clarified view of the future. Guaranteeing precision and accuracy over and above what science can credibly deliver risks contributing to flawed decisions. We are not suggesting that scientists abandon efforts to model the behaviour of the climate system. Far from it. Models as exploratory tools can help identify physically implausible outcomes and illuminate the boundaries where uncertain knowledge meets fundamental ignorance. But using models in this way will require a significant rethink on the role of predictive climate science in decision-making. In some cases the prudent course of action will be to let policymakers know the very real limitations of predictive science. For decision-makers, the lesson is to plan for a range of possible alternatives. Instead of seeking certainty, decision-makers need to ask questions of scientists such as 'What physically could not happen?' or 'What is the worst that could happen?'
We applaud the World Meteorological Organisation for seeking to make climate information accessible across multiple scales, attuning decision-makers to the inherent variability of climate and to the prospects of possible new climate risks emerging in the future. But for the climate-services vision to be realized -to make better use of climate information for improving human welfare -transparency is needed about the limits of climate prediction in informing adaptation decisions. Building a climate-resilient future is about much more than straining to know the unknowable.
After water levels dropped to unforeseen lows in Melbourne, Australia, what did decision-makers do? They embarked on a massive campaign to increase water supply, including planning for a new desalinization plant, modernization of irrigation infrastructure and planning for enhanced trans-basin transfers, which together will add 240 Gl to the water supply. Melbourne's water planners have decided to make the city robust in the face of future variability and change in climate. They will no longer be dependent on the accuracy of specific climate predictions.
